Background: Diabetes mellitus is a major cause of mortality and morbidity among in-patients in Nigeria. It may result from the acute metabolic complications or from the inexorable effects of chronic complications in the major organ systems. Objectives: This study was to determine the death rates and causes of death among in-patients with diabetes at an urban tertiary hospital in Port-Harcourt.
NTRODUCTION
The prevalence of DM is reaching epidemic rates globally and the incidence is estimated at 220 million by the year 2010 (1) . In Nigeria, the national prevalence of DM is 2.2% with a higher prevalence in the urban than in the rural communities (2) . The prevalence of DM in Port Harcourt is estimated to be 6.8% (3) .
The main causes of morbidity and mortality in Nigerian diabetes patients include acute metabolic complications, foot ulcers, cardiovascular diseases, cerebrovascular disease and nephropathy (4, 5) . People with DM have been shown to have higher mortality rates than those without DM though mortality rates depend on the location and the specific group (6) . Diabetes is the sixth leading cause of death in the United States of America (7) .
DM is also the highest non communicable disease cause of morbidity and mortality in Africa (8) . In Port Harcourt, diabetes is the fifth commonest cause of medical deaths (9) . Overall, it is estimated that 8-10% of people over 50 years Worldwide have diabetes, 40% of whom will die from kidney disease and 60% from cardiovascular complications (10) .
This present study was carried out to determine the current trend of mortality among diabetic admissions at a Nigerian Teaching Hospital.
MATERIALS AND METHODS
The medical records of patients admitted with DM into the medical wards of the University of Port Harcourt Teaching Hospital (UPTH) were reviewed. The period of review spanned from 1995 to 2004. The sources of data were the medical records, ward admissions, death registers and death certificates. The information obtained from the records included the age, sex, date of admission and the cause of death. The diagnosis of DM as appropriate in the hospital was based on the World Health Organization criteria (1) . The data obtained were analyzed using the Statistical Package for Social Sciences (SPSS). Statistical significance was said to be present if p<0.05. The total medical deaths were 1061, of which 118 (11.1%) were diabetes patients. The highest mortality among the diabetes patients was seen in those aged 51-60 years and this is shown in figure 1 . Age range in years
RESULTS

There
Number of diabetic deaths
Over 39% of the deaths resulted from acute diabetic emergencies viz diabetic ketoacidosis (DKA), hyperosmolar non ketotic state (HONKS) and hypoglycaemia. Diabetes foot ulceration was the leading cause of death among the chronic complications of diabetes. The causes of death among the diabetes patients are shown in table 2. The overall case fatality for the total medical admissions was 16.1%, while the diabetes case fatality rate was 17.2%. Table 3 shows the yearly case fatality rate based on sex among the diabetes patients. The mean and range of diabetic case fatality rates for the 10-year period were 17.2% and 10.9-27.5% respectively. Four hundred and twenty eight (62.4%) of the admitted diabetes patients were males, and 69 (58.5%) of the diabetic deaths were males. Two hundred and fifty eight (37.6%) of the diabetic admissions were females while 49 (41.5%) of diabetic deaths were females. The gender difference was not statistically significant (p>0.05).
DISCUSSION
DM has continued to pose a major health concern in recent times (11) . This is supported by the results from this study where over 10% of medical admissions were due to diabetes. In an earlier review at the same centre, diabetes accounted for about 7.8% of medical admissions (12) . Non-communicable diseases particularly cardiovascular diseases, DM and cancer are the major causes of morbidity and mortality in the developing world and are emerging as an important component of disease burden in developing countries especially in Africa (13) (14) (15) . The migration and urbanization of populations as well as rapid economic and social change in some cities/ countries have been implicated (10, 11) . Port Harcourt, the location of the study is situated in the oil-rich Niger Delta region of Nigeria with rapid rate of urbanization and acquisition of some "unhealthy" lifestyles of the industrialized world. These include sedentary occupations, inadequate physical activity associated with an increase in vehicle use, high fat and refined sugar diets, tobacco use and increased drug and alcohol consumption (11, 13, 15) .
Diabetes contributes enormously to the utilization of inpatient hospital services as shown in this study. This finding is in agreement with reports from other centres in Nigeria (16, 17) .
Although an analysis of the other causes of death was not specifically done, major contributions from the trend observed included chronic renal failure, hypertensive heart disease and stroke. The contributions from such diseases with poor prognosis might explain the much higher overall case fatality for medical admissions (16.1%) compared to diabetes alone (11.1%).
The case fatality among the diabetes patients was unacceptability high. Whereas diabetes accounted for 10.4% of medical admissions, it contributed to 11.1% of total medical deaths. The majority of the deaths were in the middle-aged and mainly due to preventable causes. Diabetic ketoacidosis, hyperosmolar nonketotic state and hypoglycaemia accounted for almost 40% of the diabetic deaths. This is similar to reports from other Nigerian and African centres (16, 18, 19) but much different from reports from industrialized countries with rates from these causes of 3-6% (6). The high diabetic death rate from these acute and rather preventable causes is a reflection of the poor state of diabetic care services available. A previous study in the same centre revealed that 35.5% of the diabetic deaths occurred within 24 hours of admission and were mainly due to acute metabolic and preventable causes (12) . Late presentation to hospital, misdiagnosis, lack of insulin, infections and overall lack of adequate healthcare delivery system are main contributors to acute diabetic deaths (9, 12) . Good laboratory support, provision of bedside glucometers and ward electrolyte analysers would have enabled frequent monitoring of metabolic changes, with a resultant reduction in mortality. These relatively inexpensive facilities are sadly not routinely available in the emergency rooms and wards of even referral hospitals in many developing countries.
About 19% of diabetic deaths in this review resulted from diabetic foot ulcers/ gangrene. Several studies have emphasized the burden of diabetic foot syndrome in Nigeria (20) (21) (22) . The main precipitating factor is often an infection from a minor trauma to an insensitive foot due to diabetic neuropathy (23) (24) (25) . Deaths from diabetic ulceration can be reduced with good diabetes foot care services and education (24) .
Diabetic nephropathy with progression to end stage kidney disease is a common complication of diabetes (10). It is not surprising therefore that renal failure contributed to about 12% of the diabetic deaths in this study. This is rather disturbing in view of the relative lack of facilities for renal replacement therapy in this part of the world. Diabetes often co-exists with other potent cardiovascular risk factors especially hypertension, thus increasing the risk of early death from cardiovascular cause by about three-fold (10, 26) . Diabetes and hypertension together account for 50 to 60% of people on dialysis worldwide (10) . Exposure to nephrotoxic agents in industrialized cities like Port Harcourt may also contribute to progression of kidney damage and resultant morbidity and mortality (26) .
Cerebrovascular disease accounted for about 10% of diabetic deaths. DM together with the other components of the metabolic syndrome are major risk factors to cerebrovascular disease (3, 7, 18) . It is also generally known that cerebrovascular disease is a major cause of death among blacks (7, 18) . This is the trend globally as DM and the other components of the metabolic syndrome are related to urbanization and westernization with associated transition to 'modern' lifestyle of the industrialized world (11) .
Death from ischaemic heart disease was rather uncommon in this review contrary to the scenario in the industrialized countries and supports previously published data (27) . However, since autopsy reports on diabetes related deaths were not reviewed, some complications may have been missed. Ischaemic heart African Journal of Endocrinology and Metabolism Vol.7 No.1 July -December 2008. disease in the African remains relatively uncommon although it is presently on the increase in cities like Port Harcourt with high rates of industrialization (28) .
CONCLUSION AND RECOMMENDATIONS
This study has shown that many diabetes patients die from preventable and/ or treatable causes. Possible reasons for this pattern of mortality include inadequate diabetes care services, poverty and lack of diabetes education. This report has brought to the fore the need for DM education. The increasing burden of diabetes is more so, in an environment of limited resources therefore, primary prevention must be the cornerstone of any diabetes policy in Nigeria and Africa in general.
